: Calculated lattice constant (a = b), bond length (l M −X ) and (l M −Y ), distance between the sublayers (d M −X ) and (d M −Y ), electrostatic potential difference ∆φ and band gaps with different functionals (PBE and PBE+SOC) are displayed. The band-gap values are labeled by letter D or I, which represents the direct or indirect band gap, respectively. In Section 2, Rashba constant α is written as
After some linear transformations
α is transformed into the following expression as in Section 3:
In order to get coefficients k M X , k M Y and k Y X , we solve the nonhomogeneous linear equation Ax = b with singular value decomposition (SVD) 1 by MATLAB software 2 . A consists of the charge differences between M and X, M and Y, Y and X ( 
IV. REASON FOR USING OPTB86B-VDW FUNCTIONAL IN JANUS TMD MONOLAYERS
We use a vdW functional for our DFT calculations, due to previous researches that MoSSe monolayer has been successfully synthesized in experiment and the DFT calculations are performed including the effects of long-range van der Waals interactions 3, 4 . One of them uses van der Waals corrections with optB86b-vdW 5,6 . The theoretical lattice constants (3.23Å) for the monolayers are consistent with the experimental value (3.22Å), which is taken as the average of experimental lattice constants of MoS 2 and MoSe 2 4 . Other researchers 7 also investigate the Janus TMD monolayers with optB86b-vdW functional.
Besides, if the layer distance is larger than 3Å, van der Waals interaction should be considered, which is proved in bilayer grephene 8, 9 . In Janus TMD MXY monolayers, the layer distance between X atom and Y atom is larger than 3Å. Hence, van der Waals interaction should be used in Janus TMD monolayers.
Our lattice parameter of MoSSe with optB86b-vdW functional (3.230Å) matches well with experimental lattice parameter. The MoSSe monolayer without vdW interaction is also be optimized and the lattice parameter is equal to 3.250Å. Thus, the optB86b-vdW functional performs well for our Janus TMD monolayers. Table. S2. Rashba constants of other three Janus TMD nonolayers are too small to be detected. 
